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1. EXECUTIVE SUMMARY 

1.1 Recommendations 
The submitted PK study is acceptable from a clinical pharmacology perspective. 

Review Issue Recommendations and Comments 

Pivotal or supportive evidence of 
effectiveness 

The PK study API-N002-CL-A3 provided adequate scientific bridge 
to rely on Agency’s previous findings of efficacy and safety for the 
listed drug, Narcan NDA 016636. Since NDA 016636 is discontinued 
not because of safety or effectiveness reasons, generic drugs to 
NDA 016636 were used as reference product in this study. The new 
product demonstrated higher systemic exposure, including early 
absorption phase to the lowest approved dose of the listed drug, 
0.4 mg IM injection. It also showed lower systemic exposure to the 
highest approved dose of the listed drug, 2 mg IV injection. 

General dosing instructions The recommended initial dose of Naloxone Hydrochloride Nasal 
Spray in adults and pediatric patients is the contents of one device 
delivered by intranasal administration, which delivers 4 mg of 
naloxone hydrochloride. If the desired response is not obtained 
after 2 minutes, administer an additional dose of Naloxone 
Hydrochloride Nasal Spray using a new Naloxone Hydrochloride 
Nasal Spray device. 

Dosing in patient subgroups 
(intrinsic and extrinsic factors) 

The proposed dosing and administration apply to pediatric patients 
 and adults. 

Labeling The proposed label describes pharmacokinetics of naloxone 
following administration of intranasal naloxone compared to 
reference products. 

Bridge between the to-be-
marketed and clinical trial 
formulations 

The to-be-marketed formulation was used in the pivotal clinical PK 
study API-N-002-CL-A3 establishing scientific bridge between nasal 
spray of 4 mg naloxone (0.25 mL spray) and reference NDA 016636. 

1.2 Post-Marketing Requirements and Commitments 
None. 
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2. COMPREHENSIVE CLINICAL PHARMACOLOGY REVIEW 

2.1 Overview of the Product and Regulatory Background 
Amphastar submitted NDA 208969 relying on Agency’s previous findings of efficacy and safety for 
Narcan (NDA 016636) to the proposed intranasal (IN) delivery of naloxone (N002) by utilizing the 505(b) 
(2) pathway. NDA 016636 was discontinued not because of safety or effectiveness reasons.  The current 
submission supports the re-submission of the NDA 208969 for Naloxone Hydrochloride (HCl) Nasal 
Spray, referred as N002 throughout this Section, and to respond the deficiencies given in the Complete 
Response Letter (CRL) dated February 17, 2017, as well as subsequent correspondence and 
communication from the Agency. This resubmission includes changes as listed below: 

• 
• 
• 

Naloxone dose is (b) (4) 4 mg; 
The filling volume is (b) (4) 0.25 mL; 
The device is (b) (4) pre-assembled (b) (4) and 

New clinical studies (N002-A3, A4 and N002-C) were conducted to address the deficiencies identified in 
the complete response letter dated 2/17/2017. 

2.2 General Pharmacology and Pharmacokinetic Characteristics 
Naloxone is a well‐known opioid antagonist used commonly in a hospital setting to reverse opioid 
overdose via IM, SC and IV routes. New intranasal spray products have been approved for use by a 
family member to treat opioid overdose patients while waiting for first responders. Naloxone has a short 
half‐life (~1.5 hrs) and hence intranasal products as such are not a substitute for emergency medical 
care for the treatment of opioid overdose. 

2.3 Clinical Pharmacology Review Questions 

2.3.1 To what extent does the available clinical pharmacology information provide pivotal or 
supportive evidence of effectiveness? 
Agency recognizes the life‐saving nature of the treatment of opioid overdose indication. The sponsor 
was advised, in a pre‐IND meeting, that the “The standard for approval for all naloxone products 
intended to be delivered in settings where opioids may be present (e.g., out‐of‐hospital/community 

settings) is to demonstrate that the proposed product achieves comparable or higher naloxone 
concentrations as the reference product at the Tmax of the reference product”. The pharmacokinetic 
standard, described above, is based on the life‐saving nature of the therapy in the setting of an opioid 
overdose in the community, the known efficacy of naloxone by the intramuscular and subcutaneous 
routes of administration, and the relatively wide safety margin for naloxone. This requirement ensures 
that there will not be a delay in onset of action after administration of your product compared to the 
reference product. 
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2.3.2 Is the proposed dosing regimen appropriate for the general patient population for which 
the indication is being sought? 
The listed drug for this 505(b)(2) application, Narcan injection (NDA 016636), is approved as a solution 
for intravenous, intramuscular and subcutaneous administration in three concentrations: 0.02 mg, 0.4 
mg and 1 mg of naloxone hydrochloride per mL. For adults with known or suspected opioid overdose, an 
initial dose of 0.4 mg to 2 mg of NARCAN may be administered intravenously. Intramuscular or 
subcutaneous administration may be necessary if the intravenous route is not available. If the desired 
degree of counteraction and improvement in respiratory functions are not obtained, it may be repeated 
at two‐ to three‐minute intervals. 

The proposed dose for this new product is to administer the contents (0.25 mL) of a single unit of the 
Nasal Spray intranasally into one nostril with a dose of 4 mg naloxone. If the patient does not respond or 
responds and then relapses into respiratory depression, additional doses of the Nasal Spray may be 
given after 2 minutes until emergency medical assistance arrives. The dosing regimen of the proposed 
product N002 4 mg nasal spray was evaluated as a single spray of 0.25 mL. 

The primary purpose for pharmacokinetic study (API-N002-CL-A3) provided in this submission 
supporting N002 naloxone hydrochloride nasal spray is to provide a scientific bridge from the Agency’s 
previous findings of efficacy and safety for Narcan (NDA 016636) by utilizing the 505(b) (2) pathway. 
However, original Narcan injection is not currently marketed and therefore, the sponsor utilized two 
generic products in the clinical study (API-N002-CL-A3): Naloxone administration by 0.4 mg (Hospira, 
ANDA 070256) through IM, and 2 mg (Amphastar/IMS, ANDA 072076) through IV infusion to investigate 
the efficacy and safety of the proposed N002. 

Study N002-CL-A3 was designed as a randomized, evaluator-blind, single-dose, four-treatment, four- 
period, cross-over and fasting PK study in healthy adult volunteers (age between 18 and 45 years). 
Treatments V1, and V2 were delivered by IN in one nostril, at a volume of 0.25mL. Note: The sponsor is 
not seeking approval of product used in treatment V2. Treatment C3 was delivered by IM injection with 
a prepared 3-mL syringe. Treatment C4 was administered by IV infusion over 2 minutes. 
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Table 1: Descriptive statistics of pharmacokinetics of naloxone following administration of intranasal 
(Treatments V1 and V2), intramuscular (Treatment C3), and intravenous (Treatment C4) naloxone. 
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2.3.3 Is an alternative dosing regimen and/or management strategy required for 
subpopulations based on intrinsic factors? 
In response to the CR letter deficiencies regarding the (b) (4)mL volume of previously developed nasal 
spray, the device and formulation were revised (b) (4)  to 0.25 mL. The recommended 
initial dose of Naloxone Hydrochloride Nasal Spray in adults and pediatric patients is the contents of one 
device delivered by intranasal administration, which delivers 4 mg of naloxone hydrochloride. If the 
desired response is not obtained after 2 minutes, administer an additional dose of Naloxone 
Hydrochloride Nasal Spray using a new Naloxone Hydrochloride Nasal Spray device. 

3. Labeling 
The sponsor proposed labeling is presented as regular text and additions or deletions are marked as 
bold or strikethrough text, respectively. 

(b) (4) 

3 Page(s) of Draft Labeling have been Withheld 
in Full as B4 (CCI/TS) immediately following this 

page 
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